i 
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administered before (Fig. 14) or after (Fig. 15) 
terbutaline. SNAP, a nitric oxide donor molecule, was 
nebulized for 2 0 breaths into the airways of 5 methacholine- 
bronchoconstricted guinea pi gs . m each animal a prompt and 
5 profound reduction of lung resistance was produced which 
lasted about 15 minutes (Fig. is, . Thus, inhalation of NO 
donor compounds can also produce bronchodilation. 

Other embodiments of the invention are within the 
following claims. 

10 What is claimed is: 
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1 
2 
3 
4 
5 



l\ A method for treating or preventing reversible 
pulmonary! vasoconstriction in a mammal, which method 
comprises identifying a mammal in need of such treatment or 
prevention^ and causing said mammal to inhale a 

therapeutic^lly-effective concentration of gaseous nitric 
6 oxide. 

1 2. -the method of claim l, wherein said pulmonary 

2 vasoconstriction is acute pulmonary vasoconstriction. 

1 3. Tfee method of claim 1 wherein said mammal has or 

2 is at risk of \ developing a clinical condition selected from 

3 the group con^/tiAg of pneumonia, traumatic injury, 

4 aspiration or inflation injury, fat embolism in the lung, 

5 acidosis, infl&nmkion of the lung, adult respiratory 
distress syndroke, acute mountain sickness, post cardiac 
surgery acute pdlmonary hypertension, persistent pulmonary 
hypertension of the newborn, perinatal aspiration syndrome, 
hyaline membrane Wisease, acute pulmonary thromboembolism, 
acute pulmonary ekema, heparin-protamine reactions, sepsis, 

11 hypoxia, asthma, alid status asthmaticus. 



6 
7 
8 
9 
10 



1 
2 



4. The method of claim 1, wherein said pulmonary 
vasoconstriction is\chronic pulmonary vasoconstriction which 
3 has a reversible combonent. 

1 5. The method of claim 1, wherein said mammal has 

2 or is at risk of developing a clinical condition selected 

3 from the group consisting of chronic pulmonary hypertension, 

4 bronchopulmonary dysplasia, chronic pulmonary 



5 thromboembolism, idiopathic pulmonary hypertension, and 

6 chronic hypbxia. 

1 . 6 * t he meth ° d ° f Claim 1 ' wherein said nitric oxide 

is inhaled ih a predetermined concentration range for at 

3 least three minutes. 

1 7. Thje method of claim 1 wherein said concentration 

2 is at least 5 fopm. 

8 * The meth ° d of claim 1 wherein said concentration 
2 is at least 40 bpm. 

* 9. The mkthod of claim 1, wherein said concentration 

2 is at least 80 ppm v 

10. The/m^Thod of claim 7 wherein said concentration 



2 is 180 ppm 



or 



1 11. A method for diagnosing the reversibility of 

2 chronic pulmonary Vasoconstriction in a mammal, which method 
comprises (a) measuring said mammal's PAP, (b) causing said 

4 mammal to inhale gaUous nitric oxide for a period of time 

5 and (c) measuring s^id mammal's PAP during said period. 

1 12. The method of claim l, wherein said gaseous 

2 nitric oxide is inhaied as a mixture comprising nitric 

3 oxide, oxygen, and nitrogen gases. 

1 13. The method \of claim 12, wherein said mixture 

2 comprises between 20-4% oxygen gas by volume. 



\ 



% 



2 human . 
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14. \ The method of claim 1, wherein said mammal is a 



1 15. Thfe method of claim 1, wherein said gaseous 

2 nitric oxide i^ inhaled in the absence of tobacco smoke. 

1». - meuflod loi U eating or-pTrsvenfeH* 

vasoconstriction in a lirfSmmal wh irh-^trt^ • 

i^niuudj., wnicfi-Hjtetnod comprises causing 



3 
4 

1 
2 
3 
4 
5 

1 
2 

1 
2 
3 
4 

1 
2 
3 




said mammal 



therapeutically-effective amount of 



o xid o -re 4 e asi ng romp 



0L J^h The method of claim 16, wherein said compound 
is selected from the group consisting of S-nitroso-N- 
acetylpenicillamine, S-nitrosocysteine, nitroprusside 
mtrosoguanidine, glyceryl trinitrate, isoamyl nitrite 
inorganic nitrite, azide, and hydroxyzine. 

j) The method of claims, wherein said compound 

is inhaled in an aerosolized form. 

4 }#. The method of claim wherein said 
aerosolized form comprises droplets less than 10 M m in 
diameter, said droplets comprising said compound in a 
suitable Pharmacologically-acceptable liquid carrier. 

5 -2*r. The method of claim wherein said compound 
is inhaled in powder form comprising particles less than 
10/xm in diameter. 



1 21. The method of claim l 6 \ wherein said mammal is 

2 a human. 



22 J A method for treating or preventing 
bronchoconktriction in a mammal, which method comprises 
identifying a mammal in need of such treatment or 
prevention] and causing said mammal to inhale a 
therapeutiaally-effective dose of gaseous nitric oxide. 

23. The method of claim 22, wherein said mammal is 

a human. 

24. iThe method of claim 22, wherein said gaseous 
nitric oxide is/inhaled in the absence of tobacco smoke. 

25. tjh/ method of claim 22, comprising the 
additional stkp of, following said inhalation of gaseous 
nitric oxide, tcausing said mammal to inhale a 
therapeuticalll-effective dose of a bronchodilator compound 
m liquid or s&lid form. 

26. Thi method of claim 25, wherein said 
bronchodilator compound is inhaled with a gas mixture 
comprising nitrih oxide. 

27. The Method of claim 25, wherein said 
bronchodilator compound is a nitric oxide-releasing 
compound . 

28. The method of claim 27, wherein said 
bronchodilator compound is S-nitroso-N-acetylpenicillamine, 
S-mtrosocysteine, ktroprusside, nitrosoguanidine, glyceryl 
trinitrate, isoamyl )nitrite, inorganic nitrite, azide, or 
hydroxylamine. 
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3 
4 
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bronchodila 1 



agonist, a 
glucocortic 
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29. \ The method of claim 25, wherein said 

or^compound is an anticholinergic agent, a p. 



lxanthine, a calcium-channel blocker, 
(drug, or cromolyn sodium. 



1 30. TAe method of cla 

2 bronchoconstridtion 



im 22, wherein said 
is associated with asthma. 



^ — 11 ZUan£hod for treatin g ur pr e v inL iiK 
bronchoconstriction in a mammal , whj^m^th^omprises 
identifying a mammal Wnee^oT^uch treatment or 
prevention, and^us^said mammal to inhale a 

therapeutix^Ty^effective amount of a nitric oxide-releasing 
- compotmd . . ^ ^ ^ 

3 The method of claim ^ wherein said 

bronchoconstriction is associated with asthma. 

33 ' ihe ineUi °d or claim 31, wherein said^mpQund" 
is selected from the group consist ina^^filC^o-N- 
acetylpenicillamine, S-n^«ecyste^ nitroprusside, 
nxtrosoguanid^n^gry^^ trinitrate, isoamyl nitrite, 
^nnrj i aft47<^nitrito, o nirt n, nnr l l vj Ji u^ -^ lamine^___ 

si 

\0 The method of claim ji, wherein said compound 

is inhaled in an aerosolized form. 

^ The method of claim z+, wherein said 

aerosolized form comprises droplets less than 10 M m in 
diameter, said droplets comprising said compound in a 
suitable biologically-compatible liquid carrier. 
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2*. The method of claim 3!, wherein said compound 
is inhaled in powder form comprising particles less than 
10^m in diameter. 



method of claim 31, wherein said mammal is 




e ^~- The method ul claim 31, whe] 



iS la inhal -atnoh 
comprising causing said mammal to 
:ically-ef f ective amount of gaseous nitric 




39\ A method of improving gas exchange in the lungs 
of a mammai, said method comprising causing said mammal to 
inhale a th^rapeutically-ef f ective amount of gaseous nitric 
oxide. 



hypoxic. 



40. The Method of claim 39, wherein said mammal is 



41. The\ method of claim 40, wherein said mammal is 
a human suffering from a lung injury. 

42. The mfethod of claim 39, wherein said inhalation 
is accomplished in\the absence of tobacco smoke. 

43. The method of claim 39, wherein said nitric 
oxide is inhaled at k concentration of at least 1 ppm in 
air, 0 2 , or an air/0 2 \mixture. 



-4-4- A melliu T l of impr oving 



of a mammal, said m 



irising causing said mammal to 




ge in the lungs 



% 
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inhale 

rs~ing "compound 
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ically-ef f ective amount of a nitric oxide- 



45. The method of yzlaim 44, wherein said nitric 
oxide-releasing compound/is inhaled in a gas comprising at 
least 1 ppm nitric oxide. 



1 
2 
3 
4 
5 



^ The method o f claim 44, whe ic ln L , aid uxLlu, 

oxide-releasing compound is S-nitroso-N-acetyJ^ejw^iTlaniine, 
S-nitrosocysteine, nitroprusside, nitrospgtlSnldine, glyceryl 
trinitrate, isoamyl nitrite, inorg^cnitrite, azide, or 
hydroxy lamine. 
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2 
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47. Ajne4=fiodAfof delivering a pulmonary pharmaco- 
active compound into the lungs of a mammal, said method 
comparing causing said mammal to inhale said compound 
I SPendPfi in Ft rta° rnimpriaing ^.j+.-j.-j^ — j rlo 



\8 
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-4^-. The method of claim JrT, wherein said compound 
is inhaled in the form of a liquid aerosolized in said gas 

\^ -4-S. The method of claim i^, wherein said compound 
is inhaled in the form of a powder suspended in said gas. 



2~ 5-trT The method of claim wherein said compound 
is a bronchodilator . 

r\ 17 

6^ -§-3r. The method of claim , wherein said compound 
is a surfactant. 

1? 

0- tt. The method of claim -err, wherein said compound 
is an antimicrobial drug. 
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1 <r The method of claim wherein said compound 

2 is gentamycin or pentamidine. 

£>\Ay 54 • An inhaler device/comprising 

2 a vessel containing pressurized gas comprising at 

3 least 1 ppm nitric oxide; 

4 a housing defining a lumen, said vessel being 

5 attached to said housin/ to deliver said gas into said 

6 lumen ; and 

a mechanism ©or controllably releasing said gas from 
said vessel into sadd lumen; 

said lumen being Configured to route said released gas into 
the respiratory .system of a person, and said device weighing 
less than approximately 5 kg. 

&t 

1 0^ -&S-: The device of claim J&t , wherein said device 

2 weighs less than approximately 1 kg. 

1 CT -&6\ The device of claim 54, wherein said 

2 pressurized gas additionally comprises N . 

6f. The device of claim -64-, wherein said lumen 
2 comprises a rebreathing chamber. 

1 58. The device of claim -5<, wherein said vessel 

2 additionally contains a liguified propellant. 

1 59\. An inhaler device comprising 

2 3 1 V 1 f ing def ining (a) a chamber containing an 

3 inhalable p^a\maceutically-active agent and (b) a lumen in 

4 communicationV with said chamber; and 



1 




I - 60 - 

a veksel containing pressurized gas comprising at 
least 1 ppm tiitric -oxide, said vessel having a mechanism for 
controllablyj releasing said gas into said chamber, thereby 
suspending slid agent in said released gas; said lumen being 
configured tc 
system of a patient 



60. 

pharmaceutica 
compound in 1 

61. 

comprises an 
methylxanthii 
drug, or 



route said released gas into the respiratory 



'he device of claim 59, wherein said 
Lly-active agent comprises a bronchodilator 
.quid or solid form. 

evice of claim 60, wherein said compound 
^cholinergic agent, a 0 2 agonist, a 

calcium-channel blocker, a glucocorticoid 



cromclyn sodium. 



62. Trie device of claim 59, wherein said 
pharmaceutically-active agent comprises a nitric oxide- 
releasing compdund. 



63. Thd device of claim 62, wherein said compound 
is selected froA the group consisting of S-nitroso-N- 
acetylpenicillaikne, S-nitrosocysteine, nitroprusside, 
nitrosoguanidinej, glyceryl trinitrate, isoamyl nitrite, 

azide, and hydroxy lamine. 



inorganic nitriti 



64. The flevice of claim 59, wherein said 

pharmaceutically-active agent comprises an antimicrobial 
agent . 



65. The ddvice of claim 64, wherein said 
antimicrobial agenti comprises an antibiotic. 



% 
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1 66. \ The device of claim 64, wherein said 

2 antimicrobial agent comprises pentamidine. 
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67. Thedevice of claim 59, wherein said 
pharmaceuticalU-^ctive agent comprises a surfactant 
suitable for ^treatment of hyaline membrane disease, 



68. The device of claim 59, wherein said vessel 
also has a mechaniU for controllably releasing said gas 
into said lumen, inVa manner that bypasses said chamber 



~ €r9 ~- -ft-d c^ nc c oomp i iuiiu j 



a vessel containing a nitric oxide-donor cprfpound 
suspended in a compressed or liquified prope^dnt gas; 

a housing defining (a) a port ontp^ich said vessel 
is mounted and (b) a lumen in communJ^ion with said port- 
and ^ ' 

a mechanism f o^on^6li ab ly releasing said 
propellant from said J^sfi into said lumen, thereby 
releasxng said susp^ed compound from said vessel into said 
lumen ; ^ s 

said lu^nen^eing configured to route said compound suspended 
in said^released propellant into the respiratory system of a 
psroon. 



1 
2 

1 
2 
3 



^ The dSVice of claim ^7 wherein said compound 
is in powder form. 

^ JHT. The device of claim -6-9~, wherein said compound 
is dissolved or suspended in a biologically-compatible 
liquid carrier. 
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-rne device of clai m 69, wherein said compel 
is S-nitroso-N-acetylpenicillamine, S-nitrosocyste^^ 
nitroprusside, nitrosoguanidine, glyceryl tr^irft^ate, ' 
isoamyl nitrite, inorganic nitrite, azio^oV hydroxy l amine . 

73. A device comprising 

a vessel containing a^mpressed or liquified 
propellant gas; \ljs' 

a housing def j^$g\ a ) a chamber containing a nitric 
oxide-donor compound^ng-Th) a lumen in communication with 
said chamber; i 

a mec>anism for controllably releasing said gas from 
said vesse^into said chamber, thereby suspending said 
compound in said gas; 

saidXtumen being configured to route said compound into the 
nffsnira-t-nry r-ynf^ p erson. 



74. The device ojf cl 
comprises nitric oxide o^s. 



aim 73, wherein said gas 



Thy device ot claim 73, wherein s 




:ric 

_ _ -cillamine, s- 

nitrosocysteine^l^fu^sTde, nitrosoguanidine, glyceryl 
trinitrate ' 

hvdrexylaniino 



oxide-donor compound is 

nitrite, inorganic nitrite, azide, or 



